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IABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

On September 20, 2009, at 5:47 p.m. CDT, an unplanned manual reactor scram was initiated while
reactor power was at approximately 23 percent of rated thermal power. A plant shutdown for a
refueling outage was in progress at the time. At approximately 5:33 p.m., with reactor power at 37
percent, the operators had attempted to shift the reactor recirculation pumps from fast speed to slow in
accordance with the plant shutdown procedure. RCS pump “A” shifted to slow speed, but
approximately nine seconds later, it tripped off. RCS pump “B” did not complete the transfer to slow
speed, but tripped off from high speed. Following the trip of the RCS pumps, the thermal-hydraulic
conditions in the reactor remained within operational limits of plant Technical Specifications. The
response procedures for the trip of both RCS pumps did not specify the actuation of the manual scram.
The conservative decision was made to initiate the scram. After the scram signal was initiated,
operators stabilized reactor pressure and temperature. All systems responded as designed. No safety
systems were out of service at the onset of the event. A controlled reactor cooldown was commenced
in preparation for the outage. This event is being reported in accordance with 10CFR50.73(a)(2)(iv)(A)
as a condition that resulted in the unplanned manual actuation of the reactor protection system while
the reactor was critical.
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REPORTED CONDITION

On September 20, 2009, at 5:47 p.m. CDT, an unplanned manual reactor scram was initiated while
reactor power was at approximately 23 percent of rated thermal power. A plant shutdown for a
refueling outage was in progress at the time. At approximately 5:33 p.m., with reactor power at 37
percent, the operators had attempted to shift the reactor recirculation (RCS) (AD) pumps (**P**) from
fast speed to slow in accordance with the plant shutdown procedure. RCS pump “A” shifted to slow
speed, but approximately nine seconds later, it tripped off. RCS pump “B” did not complete the transfer
to slow speed, but tripped off from high speed.

Following the trip of the RCS pumps, the thermal-hydraulic conditions in the reactor remained within
operational limits of plant Technical Specifications. The response procedures for the trip of both RCS
pumps did not specify the actuation of the manual scram. The conservative decision was made to
initiate the scram.

After the scram signal was initiated, operators stabilized reactor pressure and temperature. All systems
responded as designed. No safety systems were out of service at the onset of the event. A controlled
reactor cooldown was commenced in preparation for the outage.

This event is being reported in accordance with 10CFR50.73(a)(2)(iv)(A) as a condition that resulted in
the unplanned manual actuation of the reactor protection system while the reactor was critical. :

IMMEDIATE ACTIONS

The condition of the control logic and the circuit breakers supplying the RCS pumps was investigated.
At approximately 9:56 p.m., RCS pump “B” was successfully started in slow speed.

BACKGROUND

The RCS system comprises two identical loops connected to the reactor pressure vessel (RPV), each
containing a two-speed motor-driven pump and a flow-control valve. RCS loop flow is directed through
20 jet pumps inside the RPV as drive flow through the core.

When operating in high speed, the RCS pumps run at 1800 RPM, powered directly from non-safety
related 13.8KV switchgear via a step-down transformer that supplies 4160 volts to the pump motors.
When operating in slow speed, a low-frequency motor-generator set (LFMG) (**MG**) (EC) for each
loop supplies power at 15 Hz to the pump motors, running them at 450 RPM.

A logic circuit controls the actuation and timing of the various circuit breakers needed to operate the
RCS pumps. When the pump speed is shifted, the logic automatically actuates the circuit breakers.
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CAUSAL ANALYSIS

Since the “A” pump did shift from high to slow speed (although only briefly), it was determined that each
loop had exhibited a different failure mode.

Loop “A”

The trip signal that caused the shutdown of RCS pump “A” originated with the ground fault detection
relay for the “A” LFMG. The investigation identified an electrical short to ground in the “C” phase
between the inboard primary containment penetration and the RCS pump motor termination box.
Visual inspection of the cable (**CBL4**) found that the stress cone at the motor terminal connection
had failed. This appeared as a small-diameter hole through the insulation at the edge of the
semiconductor. Based on industry experience, this was most likely caused by a slight nick in the
insulation where the semi-conductive layer begins. This slight nick would be caused by an installation
error due to over-cutting the depth of the semiconductor layer during stress cone construction. The
failed stress cone was original equipment installed during plant construction.

Loop “B’

The failure of RCS pump “B” to downshift was traced to a malfunction of the 480 volt circuit breaker
(**BKR**) supplying the motor on the “B” LFMG. The breaker was subsequently disassembled, and it
was determined that the malfunction was due to inadequate lubrication of the breaker mechanism and
closing coil assembly. This breaker was one of a group of 480 volt breakers (General Electric Model
“AKR”") scheduled for replacement during the refueling outage.

AKR circuit breakers have been previously identified as a group of components needing replacement to
improve the reliability of the served components. A replacement plan for these breakers was
developed in 2007. That plan prioritized replacement of AKR breakers based on criticality and safety
function related to breaker tripping. (As of the date of this event, all AKR breakers supplying safety-
related components have been replaced. Of 293 breakers in non-safety related service, 105 have been
replaced.) The prioritization plan considered non-safety related breakers with closure functions which
are critical to operations. However, there was no mitigation strategy in place to ensure operationally
significant breakers with closure functions were maintained until time of replacement.

CORRECTIVE ACTION TO PREVENT RECURRENCE

The stress cone on the “A” RCS pump was repaired. A review of operating experience at RBS did not
identify any trend with stress cone failures due to installation errors.

The 480 volt circuit breaker supplying the “B” LFMG set was replaced. Additionally, the station will
evaluate the prioritization/mitigation plan for breaker replacement to ensure the appropriate mitigating
strategies are in place based upon breaker criticality and closure functions that may result in
operational concerns.
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PREVIOUS OCCURRENCE EVALUATION

No previous reactor scrams occurring at River Bend Station within the past five years were attributable
to the same root cause as thls event.

SAFETY SIGNIFICANCE

A trip of two recirculation pumps is evaluated in the RBS Updated Safety Analysis Report. That
evaluation assumes that the plant is operating at 100 percent power at the time ‘of the event. The
analysis concludes that there is no change in minimum critical power ratio for the event. Further, the
analysis indicates that reactor water level would increase due to decrease in core flow and cause a
reactor scram / turbine trip on high reactor water level (Level 8). This event occurred at a much lower
thermal power, and did not result in a Level 8 scram / turbine trip. As such, the event response was
much milder than the event analyzed in the USAR.

The postulated events which establish reactor thermal limits are much more severe than the reported
event, so there was no challenge to fuel integrity. Reactor pressure did not increase during the
transient, and therefore, there was no challenge to the reactor vessel integrity. No energy was
released to the containment therefore no challenge to the containment integrity. In summary, all three
fission product barriers remained unchallenged.

The reactor power / core flow state point terminated outside the exclusion region of the core operating

limits report. No thermal-hydraulic oscillations were observed prior to the actuation of the manual
scram signal.

(NOTE: Energy Industry Component Identification codes are annotated as (**XX**).) -
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